Allow me to express to you my grateful appreCiation for the invitation to address you this evening. It is with no little hesitation, however, that I venture to, present before so distinguished a body of specialists a paper on the subject which has been assigned to me.
Boston's contributions to otologic science, from the days of the late lamented Dr. Clarence Blake, are exceeded in number and quality by no city in this country. To contribute anything new on the subject of tinnitus aurium is beyond my fondest hope. All subjects, !however, connected with our specialty are deserving of consideration from time to time, and it is with the thought that I shall only be opening the discussion that I have the temerity to draw attention this evening to some of the salient features of tinnitus aurium.
Some twenty years ago the writer had the privilege of reading a short papei' on this subject before one of our national societies, in which an attempt was made to bring together the not very extensive literature. Since that time, apart from a number of interesting case reports, only three articles of importance, so far as we are acquainted, have appeared in English, one in 1904, by W. Sohier Bryant, which contains the . most elaborate classification of the subject which we know of, and the others by H. O. Reik, in 19)4 and 1912, both of which represent much careful and meritorious study.
Tinnitus aurium (noises in the ear), for the most part a purely subjective sensation, intangible and invisible, must always remain a phenomenon, impossible in many particulars of complete solution. For its intelligent consideration, some simple working classification is desirable. None is simpler than a division into two groups, subjective and objective, according *Read 'before the New England Ear, Nose and Throat Society, March 12, 1921. to whether the sound is heard only by the patient or by the observer as well, and again into two subdivisions, exaural and entotic, depending upon whether the sound arises outside or inside the ear. No symptom or condition arising in connection with the ear demands more careful inves,tigation. A perfunctory examination is too often the practice. A faulty classification and prognosis is the result, with faliure in the majority of cases in the attempt at relief.
. Tinnitus aurium is wont to be found in the course of almost every affection of the ear, although it is true that some of the most severe cases of disease of the inner ear have been free from it. It is especially common as an early symptom of otosclerosis, often before any loss of hearing can be detected. At the onset i,ts location by the patient is vague or faulty, but in time he becomes able to state with definiteness the locality from which it arises. The character of the noise varies in the extreme. Often, it is not one noise, but a number of noises associated together. The intensity of the noise in the two ears is apt to vary, and conditions of the weather, dampness,etc., bodily and mental exertion, alcohol, menstruation, etc., are wont to have a marked effect. The disposition of the patient also has much to do with the' annoyance which the noise occasions. Some patients suffer so that they threaten to take their lives, while others apparently are little inconvenienced by it.
Cases of objective tinnitus are comparatively rare. The sounds may arise outside the ear and be loud enough to be heard· at a distance. All of you have probably had cases of this nature. They may be vascular in character, arising from one of the vessels in the neck as demonstrated by digital compression, or muscular, due to the contraction of soute one of the pharyngeal muscles. At times it is entotic, as for example, the sticky mucous~ound which is occasioned by the physiologic act of opening the eustachian tube or the contra~:: tion of the tensor tympanic or stapedius muscles. Cases have been reported where this muscle contraction was voluntary.
j\nother group is tinnitus from reflex causes, as for example, from the trigeminal or facial nerve. Politzer speaks of a patient in whom rubbing the skin in the region of the ear would produce such a tinnitus. All of these noises are, for the most part, what we might call curiosities and do not demand lengthy consideration. The great majority of ear noises are subjective. Of these a few are exaural, as from an aneurism or large vessel in the neck, and of these fully 80 per cent are entotic. These can arise in connection with and as a symptom, at some stage or other, of almost every form of disease affecting the sound conducting or sound receiving apparatus, and apparently, at times, independent of all disease. A noted otologist in this country has had tinnitus for many years without deafness. Apart from the actual disease in the ear itself, and as a direct cause producing the ear trouble, is some obstructive disease of the riose and throat. Too· great emphasis .cannot be placed on the close relation between disease of the nose and throat and tinnitus aurium. Only second in, importance as an. etiologic .factor is .some autoinfection proceeding from the gastrointestinal tract . Anumber of cases have been reported where the SO\.lrce of .the infection was in the teeth. Blood dyscrasias, such as lues, high pressure, pyemia, are also a cause. Certain drugs, suoh as quinin, salicylic acid, as you are all aware,can give rise to noises in the ear.
Still another group is the cases of nervous tinnitus without deafness, occurring in highly nervous individua,ls, due to anemia, grief, etc.. If the caUSe is not removed the tinnitus may continue through life, usually without the onset of deafness.
Finally, in this connection, should be mentioned the interesting group of cases which Bryant among others has called attention to, namely, the psychic group. Here the complaint is of hearing voices. Patients. are either already insane or the hallucinations complained of are premonitory symptoms of insanity, although Politzer states that where ear disease is present treatment addressed to it can improve the hallucinations or even cause them to disappear.
Bryant's conclusions, in his interestip.g paper on the subject of tinnitus aunum and hallucinations of hearing, bear out this contention of Politzer.. He states: "The hallucinations usually depend for their inception on stimuli received by the auditory center. The stimuli originating peripherally pass directly along the auditory fibers or indirectly from other centers along the association tracts. In rare cases the auditory center itself may be subject to primary stimulation, which is due.to pressure or to chemical irritants." He adds that "tinnitus aurium is a common accompaniment of auditory hallucination and is probably its usual exciting cause," and states "that the insane whom he had examined had chronic ear affection, which in all cases of recent insanity must have preceded the hallucinations of hearing. He concludes his article as follows:
"The evidence points out a logical connection between ear disease and hallucinations of hearing.
"In a susceptible, psychopathic individual, hallucinations may be excited by the irritation of subjective noises.
"Improvement or cure of the coincident' ear affection may logically be expected to cause an improvement or cure ,of the auditory hallucination."
While Bryant's article is the most exhaustive on the subject with which we are acquainted, the relation between the ear disease and the presence of noises of the ear of the insane has long been known. The most famous instance of this is the musician Schumann, who, for a number of years before he was adjudged totally insane, used to' hear strange voices. On one occasion he stated that he had heard the voices of Schubert and Mendelssohn, and as a result of this composed a selection in nine variations.
Just how subjective tinnitus aurium arises is not clearly understood. The usual view held is that it is due to increased labyrinthine pressure. This is satisfactory so far as the small nUmber of cases having their origin iri the inner ear is concerned. There is a certain number, as just stated, in which it is undoubtedly circulatory, transmitted from the great vessels of the neck, especially the carotid and the vertebral arteries, as shown by compressing these arteries. The larger group, however, is made up of cases of interference with the sound conducting apparatus. It is undoubtedly true that anything which serves to interfere with the escape of sound from the ear must needs increase it in intensity and so render it liable to be heard. Indeed one of the many wonders of the auditory apparatus is the marvelous way in which all entotic sounds are taken care of in health by the nervous system.
As opposed to the increased labyrinthine pressure theory is the view of Reik. Reik, as the result of a series of interesting experiments on dogs, showed that increase in the intratympanic pressure caused a vasomotor dilatation, resulting in a lowering of the blood pressure. Based on these experiments, it is Reik's opinion that "Subjective auditory sensations generally result from vasodilatory changes in the vasomotor systems of the middle or internal ear, and may be caused by any case of jrritation which will so affect the vasomotor nerves controlling these vessels. Consequently, that stimulation of vasomotor of the ear produces a depressor effect, small vessels become dilated and the abnormally large amount of blood coursing through this gives rise to new sounds to which the auditory nerve is unaccustomed. In corroboration of this view, Reik has demonstrated that persons suffering with tinnitus have a lower blood pressure than that which is considered normal for healthy individuals.
Downey carried out a careful series of clinical investigations under Reik's direction, which he reported to the American Otological Society in 1912. In this report he was unable to confirm Reik's observation of a uniform lowered blood pressure in cases of tinnitus. In certain cases he succeeded in benefiting the tinnitus by the use of the suprarenal gland extract. On the whole, however, the impression we get from reading his article is that its use was a disappointment.
Finally; so far as those cases of very severe tinnitus are concerned, there can be no question that they have their origin within the brain.
Prognosis. To a large degree the prognosis of tinnitus aurium rests upon the proper location of the cause. At the same time it must be said that no positive prediction should be made, favorable or otherwise, in advance of treatment. Before instituting treatment a most careful inquiry into every possible condition within and without the ear is called for. Of all conditions within the ear, none is so common as a swelling and obstruction of the eustachian tube, and no cases offer greater encouragement for relief than those where the cause resides here.
Treatment. It is Politzer's belief that inflation by his method is superior to that by the catheter to relieve this condition There are many cases, however, where neither bag nor catheter is sufficient and where it will be necessary to make use of gradual dilatation by means of bougies. Great credit is due to one who was until recently an active worker among. you, DT. E. M. Holmes, for his perfecting and popularizing the nasopharyngoscope which bears his name. By this we have been able in recent years to recognize many pathologic conditions of the pharyngeal mouth of the tube. In our own hands direct treatment to the tube by means of this has far exceeded in value any other treatment which we have employed. Hand in hand with the treatment to the eustachian tube goes treatment to the nose and throat. Every one of you has had cases where relief of the tinnitus was promptly secured by removal of some obstruction or growth within the nasal chambers or in the nasopharynx, especially in the fossa of Rosenmuller. The same assiduous attention to the stomach and intestinal canal as well as to the tonsils and teeth is called for. We know of a case where the removal of a chronically diseased appendix cured the noise. In many cases the tinnitus gradually grows less as time goes on or the patient becomes more accustomed to it. This is particularly true in case of otosclerosis. Apart from the local treatment to the nose, throat and ear, much can often be accomplished by careful attention to diet, hygiene, etc. Alcohol undoubtedly increases the intensity of the noise. The same cannot be said of ,tobacco. Some years ago Reik carried out a series of experiments which showed that tobacco apparently had no effect upon the noise whatever. Internal medication is exceedingly variable in its results. Strychnin, in our hands, gives the best results. Iodid of potash _we have used with benefit where the disease was located in the internal ear. Some most encouraging results have been obtained from the use of nitroglycerin. Bromide of potash and hydriodic acid we have repeatedly employed without satisfactory results. Reik, as a result of his experiments and deductions that there existed in all cases of increased intratympanic pressure a lower blood pressure, has employed the suprarenal gland with the view of raising the blood pressure. Used thUS, the results were to him encouraging. This treatment 'has been curative or markedly beneficial in about three-quarters of all the cases, sometimes slow and only beginning after a period of delay. Possibly the effect of internal administration is cumulative.
Finally, so far as those severe and intractable forms of tinnitus are concerned which have their origin inside the cranium, no ordinary method of treatment is of the slightest avail.
In such cases careful consideration of more radical procedures is in order.
Destruction of the labyrinth does not offer great encouragement. Duel in 1915 reported to the American Laryngo10gical, Rhinological and Otological Society a case where he had twice operated on the labyrinth without relief of the noise. "Even the still more radical, and what would seem far more encouraging operation of destruction of the auditory nerve, has proved a disappointment.
At the Ninth International Otological Congress, held in this city in 1912, Mr. Milligan, Dundas Grant and Mr. Lake were all opposed to this operation, stating that they had nothing but failures from it. " Dench has reported a case of persistent tinnitus where he destroyed the auditory nerve with temporary benefit, but when last heard from the noise had returned. As a much less radical measure, Reik at the otologic congress in 1912 reported a case where he ligated first the internal carotid artery and later the common carotid with complete relief to the noise, and also reported that upon Halsted's recommendation he has placed a permanent metal band upon the carotid artery with equally good result. .
CONCLUSIONS.
Our study of the subject leads to the inevitable conclusion that many phases of it still remain to be cleared up; particularly is this true of etiology.
Of the several accepted theories to explain the origin of tinnitus, that of Reik's seems the most plausible. It is easy to understand how any factor can cause a dilatation of the blood vessels and so an increased flow of blood through the e~ar. This does not need to be within the middle ear itself. It can reside in the external auditory canal, as for instance, a foreign body or impacted cerumen pressing upon the drum. Yet even this theory, plausible as it is, hardly serves to explain the "many well known variations of noises in the ear. Why, if they originate strictly in the middle or inner ear, should fatigue or overeating increase their intensity? Why, in two persons sui-fering from the same disease, should the noise be present in one and absent in the other? Or why, with no change in the objective findings, is the noise apt to become less mtense as time goes on, if a vasomotor dilatation is present? Finally, the failures to relieve the noise by operations upon the labyrinth, or even by severing of the nerve itself, give us food for thought that its real source is not within the ear at all but in the brain itself.
So far as treatment is concerned, it is our feeling, as we have turned the subject over in our mind, that when we have failed to relieve it by attention to the nose and throat and the -eustachian tube, together with such measures as may be necessary, addressed to the gastrointestinal canal, the outlook for therapy is not encouraging. We have spoken of success by means of drugs administered by the mouth; these cases undoubtedly are met with. We have taken occasion to inquire of Dr, Reik what his latest opinion is in regard to the use of extract of suprarenal gland. He did not hesitate to say that his early expectation had not been realized, although ina few cases he had gotten good results. Personally, we have had no experience with it. If the Reik theory is correct,. it must follow that the use of a drug like this will have a beneficial influence, but operations, even such as loosening adhesions in the middle-ear, cutting the tensor tympani, etc., and especially the larger and more extensive, such as cutting the auditory nerv.e, even if they give' temporary benefit, are to be undertaken with great deliberation and only as a measure of last resort.
